Abstract Motor skills are considered important for children's physical, social, and psychological development. Pre-school age seems to be decisive for the development of motor skills. Our study's aim was to investigate the effect of 12 weeks game education on the motor development of pre-school children aged 4 to 6 years. In the research, experimental method pre-test / post-test and control group design was used. In this study, a total of 30 boys and 30 girls were enrolled. The research consisted of a total of 60 children who were studying in pre-school and were selected via random sampling model. In order to collect data, 12 weeks game education was conducted on participants. Motor Performance test protocol, developed by Morris, Atwater Williams and Willmore in 1980, was used on both experiment and control group children, in order to measure their motor performance before and after 12-weeks game education. Average and standard deviation values were calculated for the data collected. Children's throwing, catching, long jump, vertical jump, running, and stopping skills were measured. Mean and standard deviations of the data obtained in the study were taken. A statistically significant difference was found between the experimental and control groups in terms of post-test. A statistically significant difference was found in the experimental group pre-test and post-test comparisons. In these comparisons, the post-test values were found to be higher than the pre-test values. According to the results of the research, it is necessary to apply more long-term applications to increase the positive effect of 12-Weeks basic game education at the levels of motor development in children aged 4 to 6 years old.
Introduction
During childhood and pre-school age, movement is an integral part of children's life. In the first six years of life, children discover themselves and the world through movement and capture their surroundings, through their body and their sensations [1] . Thus, especially in that period of human life, the study of a child's motor performance can significantly contribute to the full understanding of his/her entire personality [2] . Additionally, the sound assessment of children's motor development level is directly associated with the planning of developmentally adequate movement programs [3] , the implementation of which is considered essential, not only for the better preparation of children in the field of learning, but also for the avoidance of motor disorders and the important subsequent problems during the period of growth and development [4] . By means of a valid and reliable assessment procedure, the essential information is gathered so that the program elements can be chosen, according to the individual needs of children. Then, the effects of the movement program on the children's motor performance will be evaluated and new aims will be set [5] . Finally, the identification of children that may have developmental delays is the first step towards forestalling later difficulties. Early intervention services are relatively less expensive than treatment at a later stage [6] . Narrowing and in some cases minimizing problems are associated with developmental delays [7] . The studies of pre-school aged children's motor development usually focus on the examination of the movement features that change subsequent to growth and differentiate according to environmental factors or unique characteristics of various population groups (gender, race, social surrounding, developmental disorders, etc). A large volume of papers refers to the improvement of the performance across age. There is a consensus among the researchers that age, as an index of maturation, is a vital factor for children's motor performance [8] , [9] . [10] . The second most widely considered issue is the motor performance differences between males and females with considerable attention given to school aged children and adolescents. Are gender differences in motor performance already noticeable during the pre-school years (a period that is so critical for human development) [11] Motor is defined as something having to do with muscular movement. An example of motor is being able to move your arms up and down, to have motor skills. Every individual begins to develop physically while in the womb. This development continues to accelerate after being born. Some of these movements, which were reflex at first, continue as such for all lifetime and some of them turn into motor skills with the conscious use of organs in time.
Breathing or blinking is the reflexive movement that continues throughout the life of the individual, even if it is not. However, bouncing or cutting paper on one foot is the action taken by the use of organs and is considered within psychomotor development. Psychomotor development is the process of controlling the behaviors that occur in lifelong motor skills. Behaviors, sensory organs, mind and muscles work together. In a sense, the process that enables these behaviors to be controlled is psychomotor development. Psychomotor development is defined as the growth of physical organism and the development of the central nervous system. Although the motor development undergoes different changes, it is an ongoing process throughout the life of the individual. Motor development follows a regular sequence. Great muscle motor skills are also referred to as in gross motor skills 'or' the use of large muscles. It is used to describe the control over movements such as crawling, standing, walking, running, swinging, rolling, jumping, balance. Small muscle motor development can also be called fine motor skills. It covers the skill of using hand, foot and object skills. Examples include handling, grip, writing, tearing, drawing, gluing, and cutting. A child's ability to cut paper with scissors, stringing beads, eating olive with a fork, drawing geometric shapes with a pen are related to fine motor skills [12] . Motor development examines the changes in human motor skills, the underlying and affecting factors throughout life [13] . Motor development is also defined as the continuous change in motor behavior that occurs during the life caused by the interaction of the biological structure of the individual, the requirements of the motor task and the environmental conditions [14] . Motor development examined by Gallahue and Ozmun (2002) is separated in four periods, including reflexive (intrauterine-1 age), primitive (0-2 years), basic (2-7 years) and sport specific movements period (7-10 years and above) section. It is important to know and follow normal motor development in order to prepare programs to increase mobility capacities. Because it is necessary to carry out a structured program and trial to perform motor skills involving the activity of large muscles at maturity level [15] . That is why motor development is evaluated by researchers in different periods and groups. The period of basic movements (2-7 years) during the motor development period is important because it is the period in which the skills forming the basis of more complex motor programs develops. The movement is an indispensable element for learning and communication in children during this period and they are ready to learn new motor skills in the rapid development process [16] .
Basic movement models, such as running, jumping, bouncing, are part of children's educational and learning experiences. The skills learned in this period will be lifelong permanent and will provide the basis for new skills. On the other hand, not giving or limiting movement and testing opportunities may adversely affect motor skill performance in children and may cause reluctancy and timidity to learn more complex skills called "Sport Competency Block" [14] . Therefore, it is also important to monitor motor development in the period of basic movements.
In our study, the aim was to investigate the effects of 12-Weeks game education of 4 to 6 year old boys and girls on motor development.
Method
In this current study, experimental method, pre-test/post-test, control group was used. The sample of the research consists of a total of 60 girls and boys (N k =30-N b =30) who have continued their education in Private Bilkent Primary School. 30 of the students participated in the control group and 30 of them participated in experimental group. The children who participated in the experiment group were applied a 12 weeks game education program and the control group did daily physical activity. The program "Educational Play Activity Towards The Acquisitions About The Motor Development Placed in The Ministry of National Education Pre-School Program" was applied for the experimental group as 40 minutes for 2 days in a week for 12 weeks and for the control group physical activity was applied as 10 minutes for every morning, 5 days in a week for 12 weeks [17] .
In order to measure children's motor performance in both group before and after 12 weeks (game education and physical activity) "motor performance tests" were used. For pre-test "motor test protocol" which was developed by Morris, Atwater Williams and Willmore (1980) was used. In 1986, Sevimay Özer applied Turkish motor performance test to 205 children aged 3-6 years and its implementation protocol is explained below [18] .
After the 12 weeks game education and physical activity, the children's throwing, catching, long jump, vertical jump, running and stopping skills were measured. The difference between pre-test and post-test was analysed by Paired-Samples t-test. The differences between experimental group and control group were analysed by independent-Samples t-Test. The pre-test values of the experimental and control groups in the investigation were analysed by Independent Samples t-Test. Running a. Objective: To determine how fast the child is able to run for 15 meters. Table 1 . shows the comparison of the values before and after the game education without gender discrimination in the experimental group; p <0.05 was found statistically significant as a result of 12 weeks game practices in running, throwing ball, catching ball, long and vertical jump skills while it was not found statistically significant (p> 0.05) Table 2 shows the comparison of the values before and after the physical education without gender discrimination in the control group and it found that statistically significant differences in the running, jumping forward, jump up (p<0.05) while it was not found statistically significant differences in the stopping, throwing ball and catching ball (p<0.05) Table 3 shows that the comparison of the values of the girls before and after the game education in the experimental group and it found that statistically significant differences in running, throwing ball, catching ball, long jump, vertical jump (p<0.05) while it was not found statistically significant in stopping (p<0.05) Table 4 . shows the comparison of the values of the girls in the control group before and after the game education and it found that statistically significant differences in running, long jump, vertical jump (p<0.05) while it was not found statistically significant in the other parameters. Table 5 shows the comparison of the values of the boys before and after the game education in the experimental group; it was found that statistically significant in running, throwing ball, long jump and vertical jump it was not found statistically significant in catching ball and stopping. Table 6 shows the comparison of the values of the boys in the control group before and after the game education in the control group, It was found statistically significant in running, long jump and vertical jump, while it was not found statistically significant in the other parameters.
Findings

Discussion and Results
When we look at the level of development as a result of the game education for boys and girls, we see that the children develop in all areas except stopping skill. When we examine level of development in the post-test data of children who do not have game education, we see that there is improvement in running, long jump, vertical jump skills, but there is not found improvement in stopping, throwing ball and ball catching skills.
According to the analysis results of balance, speed and catching tests, significant difference was found statistically between the control and experimental group (p<0.05). The difference among the test averages of long jump by standing and throwing tennis ball of the control group was not found significant (p>0.05). The difference between pre-test and post-test belonging to experimental group was analysed by paired t-test.
The difference among promptness, long jump by standing, stand in balance on one-foot, throwing tennis ball, sprint and catching tests was found significant statistically (p<0.05). It is understood that regular implementation of motor acquisitions placed in pre-school education curriculum on 5 year-old group children can develop the motor performances such as balance, speed and catching skills significantly [19] .
Even if children do not play games at school, we can explain that they have improved in certain skills and that their daily physical activity is high but we can not imagine that the level of development of the children in the control group is as advanced as the experimental group students. If we look at the development difference between the experimental group and the control group, initially the mean of the experimental group was 4.13 while the average of the group in the post-test data was 3.84. The mean of the pre-test data of the control group was 4.12, the average of the post-test 3.80. As can be seen, there was an improvement in the experimental and control group. The mean of the advanced jumping ability of the experimental group was 92.42, The average of the group in the post-test data was 114.44. The mean of the pre-test data of the control group was 90.87, the average of the post-test 93.30. As seen, there was an improvement in the experimental group and control group. The ability to run and long jump in experimental and control groups, and on the contrary, a greater increase was achieved in the control group. We see that the girls who did not join games that were included in curriculum at school saw certain of their skills still developed. Of course, this development of activities during the day (such as jump rope, game hopscotch) is made possible to explain the rough motor skills. However, although the daily activities have made a significant difference in these skills, we can see the difference between the games played in the curriculum in school. In addition, the importance of the game in metaphors for physical activity is emphasized by the administrators who are the practitioners of the school curriculum [21] . The mean average running of girls' experimental group was (x = 5.46) at the beginning, while the average of the group was (x = 4.68 ) in the post-test data. The mean of pre-test data of the control group was (x = 3.96), the average of the post-test data (x = 2.66) As seen, there is an improvement in the experimental group and control group. In the same way, the mean of the girls' ability to long jump was (x = 84.14) while in the post-test data the mean of the group was 90.14. The mean of the pre-test data of the control group was (x = 40.54) and the average of the post-test (x = 84.30). As seen, there was an improvement in the experimental group and control group. When we look at the level of development as a result of the games played by boys, we see that children develop in all areas except stopping and catching.
Sports activities have a great importance in terms of increasing young people's life skills [22] . İn the experimental group, the mean of boys' ability to run at the beginning was (x = 2.98), whereas in the post-test data the mean of the group was (x = 2.34). The mean of the pre-test data of the control group was (x = 2.58) and the average of the post-test (x = 2.14). As can be seen, there is an improvement in the experimental group and control group. In the same way, the mean ability of the boys in the experimental group to jump forward (x = 101.60), while in the final test group (x = 128.66) is the average. The mean of the pre-test data of the control group (x = 96.86) was the average of the post-test (x = 109.34). As can be seen, there was an increase in the experimental group and control group. In addition, there was no significant difference between the boys in the control group and in the experimental group. It is thought that the boy children are more developed in this age group compared to the girls and they have developed as a result of the fact that they are not as advanced as girls in fine motor skills. In the study, after the physical education and sports activities applied in the experimental group of children vertical splash, long jump and Flamingo Equilibrium tests for Quickness, Agility and 30m Speed, the post-test values of the run tests were significantly better in the control group. Control the only score of the tennis ball throwing post-test scores from the same score of the experimental group was significant has determined to be considerably high [23] . Similar to study findings; Dursun (2002) in his study balance between groups, speed, agility, ball throw, catching ball, standing long jump skills, determined significant difference in favor of the experimental group [24] . Saygın et all (2005) , children between the final test values of the experimental group and the control group after the movement training. They found significant differences in vertical jump, anaerobic power, elasticity and body mass index parameters [25] . Kerkez (2004) , the game and exercise program applied to 5-6 year old children. The scores of the object control tests were significantly different in favor of the experimental group [26] . When pre-test and post-test of students in experimental group participated in the research were compared, it was determined that there was a statistically significant difference (p<0,001, p<0,005). In these comparisons, it was found that post-test values were higher than pre-test values. As a result, it was found in this research which was carried out to investigate motor development of children between 5-6 years old that education programme caused a significant difference in motor development children in experimental group.
Consequently, it was determined that education programme positively affected motor development properties of children [27] . As for the statistical results between the pre-test values of the groups and the pre-and post-test values of the control group, no significant difference was found in any of the variables, Whereas, between the post-test values of the groups and the pre-and post-test average values of the experimental group, significant differences at different levels were found in favour of the experimental group and the post-test during the motor performance tests [28] .
When we look at the ability to jump up in both boys and girls, the mean of the experimental group pre-test data was (x = 126.54), the average of post-test data (x = 134.16) and the percentage increase without gender discrimination; the mean of pre-test data in the control group was (x = 170.20), the average of post-test data 168.96 and the percentage increased; the mean of the experimental group pre-test data of the girls was (x = 180.16), the average of the post-test data (x = 186.32) and the percentage increased; the mean of pre-test data in the control group was (x = 98.66), the average of the post-test data (x = 124.12) and the percentage increased; the mean of the experimental group pre-test data of the boys was (x = 214.60) and the average of the post-test data (x = 286.12). In the control group, the mean of the pre-test data was (x = 124.64) and the post-test data average (x = 146.80). Contrary to running and long jump skills, there was a greater increase in the control group's ability to jump up. The reason for this is that even if we matched the weight of the children they are thought to be able to improve better. The result showed that the children have improved their gross motor skills more than expected; the skill of catching the ball (fine motor skills) is in favor of girls compared to boys. It was concluded that the stopping skill is hard to improve meaningly thanks to game.
